Supplementary Figure 12. Cyclic voltammetry curves of a-RuTe2 PNRs in (a) 0.5 M H2SO4, (b) 1.0 M KOH, (c) 0.05 M H2SO4 and (d) 0.1 M KOH.
Supplementary Note 1 Amorphous Structure Activated Electroactivity Enhancement
The classical density functional theory (DFT) proposed that the ground-state electronic energy is a function of the density as Eq. (1) . (1) In the above equation, the v is the external one-particle potential and F[ρ] is the sum of electronic kinetic energy and electron repulsion energy. To further overcome the onsite semi-core orbital self-energy effect, we introduce the Lagrange multiplier within the DFT+U [1] [2] [3] [4] [5] , in which the ground-state electronic energy is derived from to . Since the stationary principle for the density and energy is written as (μ is the Lagrange multiplier), the calculation of variations follows the equation below. The associated value of μ is characteristic of the system of interest and is commonly called the chemical potential of the system.
Supplementary Equations

Supplementary Equations (2)
In addition, they also prove the electronegativity as a constant throughout an atom or molecule, and from orbital to orbital within an atom or molecule. The valence-state electronegativity differences drive charge transfers towards the formation of the molecule.
Furthermore, we apply the Tyler expansion to derive towards the following expressions.
Supplementary Equations (3)
Thus, the electronegativity μ in Eq. (2) will be changed to the expressions as below.
Supplementary Equations (4)
As the deviation of electronegativity, the electroactivity expression of a crystalline will become as below.
Supplementary Equations (5)
Therefore, the 2b constant determines the electroactivity of materials, which is highly correlated to the electron transfer probability. The amorphous structure also correlates to a different constant of electroactivity as Eq. (6).
Supplementary Equations (6)
Due to the much larger electron transfer probability in the amorphous structure, of the amorphous structure is much larger than the of the crystalline, supporting the enhanced electroactivity.
Supplementary Equations (7) In a given solid crystal system, the probability of electron transfer is given as below,
Supplementary Equations (8) In this expression, i denotes the initial state and f the final state; |⟨M⟩| is the matrix elements of 
